Metabolic Profile of Synthetic Cannabinoids 5F-PB-22, PB-22, XLR-11 and UR-144 by Cunninghamella elegans.
The knowledge of metabolic profile of synthetic cannabinoids is important for the detection of drugs in urinalysis due to the typical absence or low abundance of parent cannabinoids in human urine. The fungus Cunninghamella elegans has been reported to be a useful tool for metabolism study and thus applicability to synthetic cannabinoid metabolism was examined. In this study, 8-quinolinyl 1-(5-fluoropentyl)-1H-indole-3-carboxylate (5F-PB-22), 8-quinolinyl 1-pentyl-1H-indole-3-carboxylate (PB-22), [1-(5-fluoropentyl)-1H-indol-3-yl](2,2,3,3-tetramethylcyclopropyl)methanone (XLR-11) and (1-pentyl-1H-indol-3-yl)(2,2,3,3-tetramethylcyclopropyl)methanone (UR-144) were incubated with C. elegans and the metabolites were identified using liquid chromatography-quadrupole time-of-flight mass spectrometry. The obtained metabolites were compared with reported human metabolites to assess the suitability of the fungus to extrapolate human metabolism. 5F-PB-22 underwent dihydroxylation, dihydrodiol formation, oxidative defluorination, oxidative defluorination to carboxylic acid, ester hydrolysis and glucosidation, alone and/or in combination. The metabolites of PB-22 were generated by hydroxylation, dihydroxylation, trihydroxylation, dihydrodiol formation, ketone formation, carboxylation, ester hydrolysis and glucosidation, alone and/or in combination. XLR-11 was transformed through hydroxylation, dihydroxylation, aldehyde formation, carboxylation, oxidative defluorination, oxidative defluorination to carboxylic acid and glucosidation, alone and/or in combination. UR-144 was metabolised by hydroxylation, dihydroxylation, trihydroxylation, aldehyde formation, ketone formation, carboxylation, N-dealkylation and combinations. These findings were consistent with previously reported human metabolism except for the small extent of ester hydrolysis observed and the absence of glucuronidation. Despite the limitations, C. elegans demonstrated the capacity to produce a wide variety of metabolites including some major human metabolites of XLR-11 and UR-144 at high abundance, showing the potential for metabolism of newly emerging synthetic cannabinoids.